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Amendments to the claims 

Please amend the claims as follows: 

Please cancel claim 67, without prejudice or disclaimer. 

This listing of claims will replace all prior versions, and listing, of claims in the application: 
Listing of Claims : 

Claims 1 to 30 (canceled) 

Claim 31 (previously presented): A method for stereoselectively producing an 
alpha-substituted carboxylic acid, the method comprising 

(a) providing an aldehyde or a ketone; 

(b) providing a cyanide-containing compound; 

(c) providing an ammonia-containing compound or a compound comprising an 
ammonium salt or an amine; 

(d) providing a composition comprising a nitrilase, wherein the nitrilase has an amino 
acid sequence consisting of SEQ ID N0:2 or SEQ ID N0:4, or an enzymatically active fragment 
thereof, wherein the fragment retains the enzymatic function of SEQ ID N0:2 or SEQ ID N0:4; 

(e) contacting the aldehyde or ketone of step (a) with a cyanide-containing compound of 
step (b) and an ammonia-containing compound or a compound comprising an ammonium salt or an 
amine of step (c) such that an amino nitrile or a cyanohydrin intermediate is produced; and 

(f) contacting the amino nitrile or cyanohydrin intermediate of step (e) with the 
composition of step (d) such that the nitrilase stereoselectively hydrolyzes the amino nitrile or 
cyanohydrin intermediate to produce an alpha-substituted carboxylic acid, 

wherein said a- substituted carboxylic acid has the following structure: 



Ri and R2 are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl, heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 



HOOC 




E 



wherein: 
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alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally Ri and 
R2 are linked to cooperate to form a functional cyclic moiety, and 

E is -N(Rx)2 or -OH, wherein each Rx is each independently -H or a lower alkyl. 

Claim 32 (previously presented): A method for stereoselectively producing an 
alpha-substituted carboxylic acid, the method comprising 

(a) providing a composition comprising an amino nitrile or a cyanohydrin; 

(b) providing a composition comprising a nitrilase, wherein the nitrilase has an amino 
acid sequence consisting of SEQ ID N0:2 or SEQ ID N0:4, or a enzymatically active fragment 
thereof, wherein the fragment retains the enzymatic function of SEQ ID N0:2 or SEQ ID N0:4; and 

(c) contacting the amino nitrile or cyanohydrin of step (a) with the composition of 
step (b) such that the nitrilase stereoselectively hydrolyzes the amino nitrile or cyanohydrin 
intermediate to produce an alpha-substituted carboxylic acid, 

wherein said a-substituted carboxylic acid has the following structure: 



Ri and R2 are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl, heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally Ri and 
R2 are linked to cooperate to form a functional cyclic moiety, and 

E is -N(Rx)2 or -OH, wherein each Rx is each independently -H or lower alkyl. 

Claims 33 to 35 (canceled) 

Claim 36 (currently amended): A method for stereoselectively producing an alpha-amino 
acid, the method comprising 

(a) providing an aldehyde or a ketone; 

(b) providing a cyanide-containing compound and ammonia; 
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(c) providing a nitrilase, wherein the nitrilase has an amino acid sequence consisting of SEQ 
ID N0:2 or SEQ ID N0:4, or a enzymatically active fragment thereof, wherein the fragment retains 
the enzymatic function of SEQ ID N0:2, or SEQ ID N0:4; 

(d) contacting the aldehyde or ketone of step (a) with the cyanide-containing compound and 
ammonia of step (b) such that an amino nitrile is produced; and 

(e) contacting the amino nitrile of step (d) with the nitrilase of step (c) such that the nitrilase 
stereoselectively hydrolyzes the amino nitrile to produce an alpha-substituted carboxylic amine 
acid, 

wherein said a-substituted carboxylic acid has the following structure: 

HOOC .E 

/ v 

Rl 1^2 

wherein: 

R, and Rl are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl, heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally R, and 
R2 are linked to cooperate to form a functional cyclic moiety, and 

E is -N(Rx)2 or -OH, wherein each Rx is each independently -H or lower alkyl. 

Claim 37 (previously presented): The method of claim 31, 32 or 36, wherein the reaction 
takes place in a single reaction vessel. 

Claims 38 to 43 (canceled) 

Claim 44 (currently amended): A method for producing an alpha-substituted carboxylic acid, 

said method comprising 

contacting an aldehyde or ketone with a cyanide containing compound and an 
ammonia-containing compound, an ammonium salt or an amine, and 

hydrolyzing the resulting amino nitrile or cyanohydrin intermediate with a nitrilase, wherein 
the nitrilase hydrolyzes the reaction components to produce an alpha-substituted carboxylic acid and 
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wherein the nitrilase has (i) an amino acid sequence having at least 90% I180%11 sequence identity 
to an amino acid sequence consisting of SEQ ID N0:2 or SEQ ID N0:4 wherein the amino acid 
sequence retains the same biological activity as SEQ ID N0:2 or SEQ ID N0:4, or (ii) is encoded 
by a nucleic acid having at least 90% [[80%]] sequence identity to an nucleic acid sequence 
consisting of SEQ ID NO:l or SEQ ID N0:3, wherein the nucleic acid encodes a nitrilase [[an]] 
enzyme lliat l etains the o aii ic enz)-matic acti . it > a 3 the cmy mt u i cu d c d b ) ' the n nnlnir nriri 

sequenc e from which it varies , 

wherein said a-substituted carboxylic acid has the following structure: 

HOOC .E 

/ v 

Ri K2 

wherein: 

Ri and R2 are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl, heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
alko'xy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally Ri and 
R2 are linked to cooperate to form a functional cyclic moiety, and 

E is -N(Rx)2 or -OH, wherein each Rx is each independently -H or lower alkyl. 

Claims 45 to 48 (canceled) 

Claim 49 (previously presented): A method for stereoselectivciy producing an 
alpha-substituted carboxylic acid, the method comprising 

providing a composition comprising a nitrilase, wherein the nitrilase has an amino acid 
sequence consisting of SEQ ID N0:2 or SEQ ID N0:4, or a enzymatically active fragment thereof, 
wherein the fragment retains the enzymatic function of SEQ ID N0:2 or SEQ ID N0:4; and 

contacting reaction components with the composition such that the nitrilase stereoselectivciy 
hydrolyzes the reaction components to produce an alpha-substituted carboxylic acid. 

wherein the reaction components are an aldehyde or ketone, a cyanide-containing 
compound, and an ammonia-containing compound, ammonia salt, or amine. 
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wherein said a-substituted carboxylic acid has the following structure: 

HOOC .E 




wherein: 



Ri and R2 are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl, heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally Ri and 
R2 are linked to cooperate to form a functional cyclic moiety, and 

E is -N(Rx)2 or -OH, wherein each Rx is each independently -H or lower alkyl. 

Claim 50 (currently amended): A method for stereoselectively producing an 
alpha-substituted carboxylic acid, said method comprising hydrolyzing stereoselectively the 
reaction components with a nitrilase, 

wherein the reaction components are an aldehyde or ketone, a cyanide-containing 
compound, and an ammonia-containing compound, ammonia sah, or amine, 

wherein the nitrilase has (i) an amino acid sequence having at least 90% [[80%]] sequence 
identity to an amino acid sequence consisting of SEQ ID N0:2 or SEQ ID N0:4 wherein the amino 
acid sequence retains the same biological activity as SEQ ID N0:2 or SEQ ID N0:4, or (ii) is 
encoded by a nucleic acid having at least 90% I[80%1] sequence identity to an nucleic acid 
sequence consisting of SEQ ID N0:1 or SEQ ID N0:3, 

wherein the nucleic acid encodes an enzyme that retains the same enzymatic activity as the 
enzyme encoded by the nucleic acid sequence from which it varies, 

wherein said a-substituted carboxylic acid has the following structure: 




wherein: 
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ar 
a 



R, and R2 are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
yl, heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
Iko'xy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally R, and 
R2 are linked to cooperate to form a functional cyclic moiety, and 

E is -N(Rx)2 or -OH, wherein each Rx is each independently -H or lower alkyl. 

Claim 51 (canceled) 

Claim 52 (previously presented): The method of claim 31, 32, or 36, wherein said 
a-substituted carboxylic acid is an a-amino acid. 

Claim 53 (previously presented): The method of claim 31, 32, or 36, wherein at least one of 
Ri and R2 is substituted or unsubstituted aryl. 

Claim 54 (previously presented): The method of claim 52, wherein said a-amino acid is 
D-phenylalanine, D-phenylglycine, or L-methylphenylglycine. 

Claim 55 (previously presented): The method of claim 52, wherein said a-amino acid bears a 
substituted or unsubstituted alkyl side chain. 

Claim 56 (previously presented): The method of claim 52, wherein said a-amino acid is 
L-tert-leucine, D-alanine, or D-hydroxynorleucine. 

Claim 57 (previously presented): The method of claim 31, 32, or 36, wherein said 
a-substituted carboxylic acid is an a-hydroxy acid. 

Claim 58 (previously presented): The method of claim 57, wherein said a-hydroxy acid is 
(S)-cyclohexylmandelic acid, mandelic acid or 2-chloro mandelic acid. 
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Claim 59 (previously presented): The method of claim 31 or 36, wherein said 
cyanide-containing compound comprises a metal cyanide or a gaseous cyanide. 

Claim 60 (previously presented): The method of claim 59, wherein said cyanide-containing 
compound comprises an alkali cyanide. 

Claim 61 (previously presented): The method of claim 59, wherein said cyanide-containing 
compound is sodium cyanide. 

Claim 62 (previously presented): The method of claim 31, 32, or 36, wherein said ammonia 
salt has the formula NH2(R)2^X, wherein each R is independently -H or lower alkyl, and X is a 
counter ion. 

Claim 63 (previously presented): The method of claim 62, wherein X is a halide. 

Claim 64 (previously presented): The method of claim 63, wherein said halide is CI'. 

Claim 65 (previously presented): The method of claim 64, wherein said ammonia sah 
is NH4^C1". 

Claim 66 (currently amended): A method for stereoselectively producing an 
alpha-substituted carboxylic acid, said method comprising 

(a) providing a polypeptide having nitrilase activity, wherein the nitrilase is encoded by a 
nucleic acid that hybridizes under stringent conditions to a sequence as set forth in SEQ ID N0:1 or 
SEQ ID N0:3, and the stringent hybridization conditions comprise hybridization in a solution 
com prising 0.1 5M NaCl. 10% formamide. for 1 5 minutes at 72°C. and a wash step comprising a 
wash in a buffer comprising 1 50 mM NaCl, 20 mM Tris hydrochloride, pH 7.8, 1 mM NazEDTA, 
0.5% SDS, at room temperature for 30 minutes; 
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(b) contacting a composition comprising an aldehyde or ketone moiety with a 
cyanide-containing compound and an ammonia- containing compound, an ammonium salt or an 
amine, thereby producing an amino nitrile or cyanohydrin intermediate; and 

' (c) hydrolyzing stereoselectively the resulting amino nitrile or cyanohydrin intermediate 
with the polypeptide having nitrilase activity to produce an alpha-substituted carboxylic acid, 
wherein said a-substituted carboxylic acid has the following structure: 

HOOC .E 

/ v 

Rl K2 

wherein: 

R, and R2 are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally R, and 
R2 are linked to cooperate to form a functional cyclic moiety, and 

E is -N(Rx)2 or -OH, wherein each Rx is each independently -H or lower alkyl , subotitutod or 
un . ul .l ilut.d alkyl , alk ui .l, alb/nyl n ryl h c tcrooiyl, cy cln-.l kyl, heterocy c li c, .^.ema^ 
. ub ^lil u uiL ui. l u PI- nll Tl h y rl rm , , alkoxy, mar ca pt o.^^^lealkyM.eteree^^ 
aryloxy, or halogen . 

Claim 67 (canceled) 

Claim 68 (currently amended): The method of claim 44 [[67]!, wherein the nitrilase has 
(i) an amino acid sequence having at least 95% [[90%]! sequence identity to an amino acid 
sequence consisting of SEQ ID N0:2 or SEQ ID N0:4, or (ii) is encoded by a nucleic acid having at 
least 90% sequence identity to an nucleic acid sequence consisting of SEQ ID NO: 1 or SEQ ID 
N0:3. 

Claim 69 (currently amended): The method of claim 50 [[6811, wherein the nitrilase has 
(i) an amino acid sequence having at least 95% sequence identity to an amino acid sequence 
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consisting of SEQ ID N0:2 or SEQ ID N0:4, or (ii) is encoded by a nucleic acid having at least 
950/0 sequence identity to an nucleic acid sequence consisting of SEQ ID N0:1 or SEQ ID N0:3. 

Claim 70 (previously presented): The method of claim 69, wherein the nitrilase has 
(i) an amino acid sequence having at least 97% sequence identity to an amino acid sequence 
consisting of SEQ ID N0:2 or SEQ ID N0:4, or (ii) is encoded by a nucleic acid having at least 
97% sequence identity to an nucleic acid sequence consisting of SEQ ID N0:1 or SEQ ID N0:3. 

Claim 71 (currently amended): The method of claim 68 44^f^laim^, wherein the nitrilase 
has an amino acid sequence as set forth in SEQ ID N0:2 or SEQ ID N0:4, and having at least one 
conservative amino acid substitution from the amino acid sequence of SEQ ID N0:2 or SEQ ID 
N0:4, and has at least 97% [[80%]] sequence identity to the sequence of SEQ ID N0:2 or 
SEQ IDN0:4. 

Claim 72 (currently amended): A method for producing an alpha-substituted carboxylic acid, 

said method comprising 

(a) providing a composition comprising an aldehyde or ketone, and a cyanide-containing 

compound and an ammonia- containing compound, m ammonium salt or an amine; 

(b) providing a polypeptide having nitrilase activity, wherein the polypeptide has an 
amino acid sequence comprising (i) an amino acid sequence having at least 90% [[85%]] sequence 
identity to a sequence as set forth in SEQ ID N0:2 or SEQ ID N0:4, or (ii) an amino acid 
sequence encoded by a nucleic acid having at least 90% [185%]] sequence identity to an nucleic 
acid sequence consisting of SEQ ID N0:1 or SEQ ID N0:3; 

(c) contacting the composition with the cyanide-containing compound and the ammonia- 
containing compound, ammonium salt or amine under conditions wherein an amino nitrile or 

cyanohydrin intermediate is produced; and 

(d) ll(c)]l hydrolyzing the resulting amino nitrile or cyanohydrin intermediate with the 
polypeptide having nitrilase activity, thereby hydrolyzing the reaction components to produce an 
alpha-substituted carboxylic acid, wherein said a-substituted carboxylic acid has the following 



structure: 
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HOOC .E 



wherein: 

R, and are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
alko'xy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally R, and 
R2 are linked to cooperate to form a functional cyclic moiety, and 

E is -N(Rx)2 or -OH, wherein each is each independently -H or lower alkyl^-OHr 

Claim 73 (currently amended): The method of claim 72, wherein the polypeptide having 
nitrilase activity has (i) an amino acid sequence having at least 95% 1[90%11 sequence identUy to an 
amino acid sequence consisting of SEQ ID N0:2 or SEQ ID N0:4, or (ii) is encoded by a nucleic 
acid having at least 95% [I90o/o]l sequence identity to an nucleic acid sequence consistmg of SEQ 
IDN0:1 orSEQIDNO:3. 

Claim 74 (currently amended): The method of claim 73, wherein the polypeptide having 
nitrilase activity has (i) an amino acid sequence having at least 97% 1195%]] sequence identity to an 
amino acid sequence consisting of SEQ ID N0:2 or SEQ ID N0:4, or (ii) is encoded by a nucleic 
acid having at least 97% [l95o/o]] sequence identity to an nucleic acid sequence consistmg of SEQ 
IDNO:lorSEQIDNO:3. 

Claim 75 (previously presented): The method of claim 72, wherein the a-substituted 
carboxylic acid is D-phenylalanine, D-phenylglycine, L-methylphenylglycine, L-tert-leucine, 
D-alanine, D-hydroxynorleucine, R-pantolactone, 2-chloromandelic acid, (S)-mandelic acid, 
(R)-mandelic acid or (S)-cyclohexylmandelic acid. 
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Claim 76 (previously presented): The mefl,od of claim 72, wirerein .he polypeptide having 
nitrilase activity hydrolyzes the reaction components to stereoselectively produce an 
alpha-substituted carboxylic acid. 

Claim 77 (previously presented): The method of claim 44, therein the nitrilase 
.ereoselectively hydro,y.s the resulting amino nitrile or cyanohydrin intermediate to produce an 
enantiomcrically pure alpha-substituted carboxylic acd. 

Claim 78 (currently amended): A method for producing an alpha-substituted carboxylic acid. 

said method comprising ^^u^^ntide 
(a) providing a polypeptide having nitrilase acdvity, wherem the polypeptrde 
(0 , encoded by a nucleic acid hybridizes under stringent conditions to a se,uence as set forth 
n SEQ ID NO:l or SEQ ID N0:3. and the stringent hybridi^Uon conditions compnse 

hyhrmizauon lu . ,<:r>r,.MNan 20 mM Tris hydrochlonde, 

wash step comprising a wash in a buffer compnsmgl 50 mMNaCl, 20 mM y 

wastisiepcompiis & ^ f^, -jn minutes or (ii) has an ammo acid 

pH 7.8, 1 mM Na,EDTA, 0.5% SDS, at room ,en»pe,ature for 30 

L,uence having at least 85% se,uence idendty to a se,uence as set forth m SEQ ID N0.2 SEQ 



ID N0:4; 
(b) 



providing a composition comprising an aldehyde or ketone moiety: 



,e) contacting the composition with a cyanide-containmg compound and an ammoma- 
containing compound, an ammonium salt or an amine, the.by producing an amino mtrde or 

cyanohydrin intermediate; and 

d) hydrolyzing the resulting amino nitrile or cyanohydrin mtermedrate wrth the 
polype ti e having nitrilase activity, thereby hydrolyzing the reaction components to produce au 
: iriututed Lboxylic acid, wherein said o-substi.„.ed carboxylic acid has the followmg 

A- 



Structure: 

HOOC ,E 
C 



/ V 

Ri 
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wherein: 

R, and R2 are each independently -H, substituted or unsubstituted alkyl, alkenyl, alkynyl, 
aryl, heteroaryl, cycloalkyl, heterocyclic, wherein said substituents are lower alkyl, hydroxy, 
alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, heteroaryl, aryloxy, or halogen or optionally R. and 
R2 are linked to cooperate to form a functional cyclic moiety, and 

E is -N(Rx)2 or -OH, wherein each E and Rx is each independently -H or lower alkyl, 
substituted or unsubstituted alkyl, alkenyl, alkynyl, aryl, heteroaryl, cycloalkyl, heterocyclic, 
wherein said substituents are lower alkyl, hydroxy, alkoxy, mercapto, cycloalkyl, heterocyclic, aryl, 
heteroaryl, aryloxy, or halogen. 

Claim 79 (previously presented): The method of claim 78, wherein the polypeptide having 
nitrilase activity hydrolyzes the reaction components to stereoselectively produce an 
alpha-substituted carboxylic acid. 

Claim 80 (previously presented): The method of claim 79, wherein the polypeptide having 
nitrilase activity stereoselectively hydrolyzes the resulting amino nitrile or cyanohydrin intermediate 
to produce an enantiomerically pure alpha-substituted carboxylic acid. 
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